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ABSTRACT

Power generation is normally produced at constant frequencies
of 50 Hz or 60 Hz. However, when a source of sinusoidal voltage is
applied to a nonlinear device or load, The resulting current is not
perfectly sinusoidal. Due to non-linear loads, distortions are
produced in the sinusoidal waveform, so single-tuned filters are used
to minimize these distortions. The analysis of power systems is an
important part of power system engineering. The power system
harmonics is one of the major reasons for poor power quality.

This work aims to build a nine-bus ring system to evaluate
characteristics of harmonics in different cases of study using the
Electrical Transient and Analysis Program (ETAP), which is
considered one of the best tools to study harmonics in the power
system. To generate harmonic distortion in the power network, a
general load was modeled as a source of harmonics.

A harmonic load flow analysis was carried out in order to
determine the impact of harmonic current on a power network, and
the THD% of all types of harmonic models on all the buses was
checked and the typical IEEE model that has the highest THD%
(typical IEEE 6 pulse 1 model) was chosen from load harmonic
library and compared with the model that contains low THD%
indices (typical IEEE 12 pulse 2 model).

Mitigation techniques are used represented by single tuned
filters which should be installed for worst-case and the best case
condition, The results show that THDv,1% was reduced but it did not
reach the IEEE 519-1992 standards, However, these results were

considered as a final step to inject the harmonic filter, because if the



system were injected with more filters, the value of the RMS%
voltages will increase. Typical IEEE 12 pulse 2 model shows the best
reduction results after injecting high THDv% buses with a single-

tuned filter and at transformer tap=5%.
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